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CRQSS-RRFERENCF, TO RELATFD APPUrATTON 


[0001] The present application claims the benefit under 35 U.S.C. §1 19(e) of 
provisional patent application S.N. 60/416,958, filed October 9, 2002, the contents of 
which are hereby incorporated by reference. 

BACKGROUND OF THF [NVFNTTOM 
FIELD OF THE TNVFNTTnM 

[0002] In one of its aspects, the present invention relates to a fluid treatment system 
for placement m a flanged pipe fluid conveyance system. In another of its aspects, the 
present invention relates to a method of installing a fluid treatment system in an existing 
piped fluid conveyance system. 

DESCRIPTION OF THE PRIOR ART 

[0003] Fluid treatment devices and systems are known. For example. United States 
patents 4,482,809, 4,872,980, 5,006,244 and Re.36,896 (all assigned to the assignee of 
the present invention) all describe gravity fed fluid treatment systems which employ 
ultraviolet (UV) radiation to inactivate microorganisms present in the fluid. 

[0004] The devices and systems described in the '809, '980 and '244 patents generally 
include several UV lamps, each of which are mounted within sleeves extending between 
two support arms of the frames. The frames are immersed in the fluid to be treated which 
IS then irradiated as required. The amount of radiation to which the fluid is exposed is 
determined by the proximity of the fluid to the lamps. One or more UV sensors may be 
employed to momtor the UV radiation output of the lamps and the fluid level is typically 
controlled, to some extent, downstream of the treatment device by means of level gates or 
the like. Since, at higher flow rates, accurate fluid level control is difficult to achieve in 
gravity fed systems, fluctuations in fluid level are inevitable. Such fluctuations could 
lead to non-uniform irradiation in the treated fluid. 

[0005] However, disadvantages exist with the above-described systems. Depending 
on the quality of the fluid which is being treated, the sleeves surrounding the UV lamps 


Doc #:WAS01 (213202-00001) 41512494vl; 10/06/2003/Time: 10:22 



periodically become fouled with foreign materials, inhibiting their ability to transmit UV 
radiation to the fluid. When fouled, at intervals which may be determined from historical 
operating data or by the measurements from the UV sensors, the sleeves must be 
manually cleaned to remove the fouling materials. Regardless of whether the UV lamp 

frames are employed in an open, channel-like system or a closed system, cleaning of the 
sleeves is impractical. 

[0006] In open, channel-lilce systems, the modnies comprising the sleeves are usually 
removed from the channel and immersed in a separate tank containing a suitable cleaning 
fluid. In closed systems, the device must be shut down and the sleeves are thereafter 
cleaned by charging with a suitable cleaning fluid or by removal of the lamps in the 
manner described for the open, channel-like systems. In either type of system, the 
operator must accept significant downtime of the system and/or invest significant 
additional capital to have in place sufficient redundant systems with appropriate control 
systems to divert the flow of fluid from the systems being cleaned. 

I0007J The system described in the '896 patent is a significant advance in the art in 
that it obviates a number of disadvantages deriving from the devices and systems '809. 
■980 and '244 patents. Unfortunately, the system described in the '896 patent is ideally 
suited for use in an open, channel-like system and is not readily adaptable to be used in a 
completely closed system where the flow of fluid is fed under pressure in a pipe. 

100081 Closed fluid treatment devices are known - see. for example. United States 
patent 5,504,335 (assigned to the assignee of the present invention). The '335 patent 
teaches a closed fluid treatment device comprising a housing for receiving a flow of fluid. 
The housing comprises a fluid inlet, a fluid outlet, a fluid treatment zone disposed 
between the fluid inlet and the fluid outlet, and at least one radiation source module 
disposed in the fluid treatment zone. The fluid inlet, the fluid outlet and the fluid 
treatment zone are in a collinear relationship with respect to one another. The at least one 
radiation source module comprises a radiation source seaiably connected to a leg which is 
sealably mounted to the housing. The radiation source is disposed substantially parallel 
to the flow of fluid. The radiation source module is removable through an aperture 
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provided in the housing intermediate to fluid inlet and the fluid outlet thereby obviating 
the need to physically remove the device for service of the radiation source. 

10009) International Publication Number WO 01/25154 (assigned to the Assignee of 
the present invention) is another prior art reference which teaches a closed fluid treatment 
device. Specifically, this reference teaches a closed fluid treatment device comprising a 
housing for receiving a flow of fluid. The housing comprises a fluid inlet, a fluid outlet, a 
fluid treatment zone disposed between the fluid inlet and the fluid outlet, and at least one 
radiation source having a longitudinal axis disposed in the fluid treatment zone 
substantially transverse to the direction of fluid flow through the housing. The fluid inlet, 
the fluid outlet and the fluid treatment zone are arranged substantially collinearly with 
spect to one another. The fluid inlet comprises an opening characterized by two 
features. First, the opening has a cross-sectional area less than a cross-sectional area of 
the fluid treatment zone. Second, the opening has a largest diameter substantially parallel 
to the longitudinal axis of the radiation source disposed in the fluid treatment zone. 

[OOlOl While the closed fluid treatment devices taught in United States patent 
5,504,335 and in International Publication Number WO 01/25154 represent advances in 
the art, there is still room for improvement. Specifically, it is conventional in the art to 
custom build such closed fluid treatment devices, typically from stainless steel. In some 
cases, this can render the fluid treatment significantly more costly to acquire. It would be 
highly desirable to have a fluid treatment system capable of being utilized in a 
conventional pipe fitting. Such a device would result in significantly reducing direct 

manufechiring costs and, in some installations, allow for the system to be readily 
installed in existing piping systems. 


SUMMARY OF THF, TNVFNTTnxT 

lOOnj It is an object of the present invention to obviate or mitigate at least one of the 
above-mentioned disadvantages of the prior art. 
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[0012] Accordingly, in one of its aspects, the present invention provides a fluid 
treatment system for placement in a flanged pipe fluid conveyance system, the fluid 
treatment system comprising: 

a flanged ductile iron pipe fitting comprising: 

(a) a first flanged opening and a second flanged opening in 
substantial alignment to define a flow axis aligned 
substantially parallel to a direction of fluid flow through 
the first opening and the second opening; and 

(b) a third flanged opening comprising a first cover element, 
the first cover element having connected thereto at least 
one radiation source assembly comprising at least one 
elongate radiation source having a longitudinal axis 
substantially transverse to the flow axis. 

[0013] In another of its aspects, the present invention provides a method of installing 

a fluid treatment system in an existing piped fluid conveyance system, the method 
comprising the steps of: 

(i) extracting a section of the pipe from the existing piped fluid 
conveyance system to define a flanged fluid intake and a 
flanged fluid feed ; 

(ii) disposing a flanged ductile iron pipe fitting between the 
flanged fluid intake and the flanged fluid feed , the flanged 
pipe ductile iron pipe fitting comprising; 

(a) a first flanged opening and a second flanged opening in 
substantial alignment to define a flow axis aligned 
substantially parallel to a direction of fluid flow through 
the first opening and the second opening; and 
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(b) a third flanged opening comprising a first cover element, 
the first cover element having connected thereto at least 
one radiation source assembly comprising at least one 
elongate radiation source having a longitudinal axis 
substantially transverse to the flow axis; 

(ill) connecting the first flanged opening to the flanged fluid 
intake in a substantially fluid tight manner; and 

(iv) connectmg the second flanged opening to the flanged fluid 
feed in a substantially fluid tight manner. 

[0014] In yet another of its aspects, the present invention provides afluid 
treatment system for placement in a flanged pipe fluid conveyance system, the 
fluid treatment system comprising: 

a flanged non-metallic pipe fitting comprising; 

(a) a first flanged opening and a second flanged opening in 
substantial alignment to define a flow axis aligned substantially 
parallel to a direction of fluid flow through the first opening 
and the second opening; and 

(b) a third flanged opening comprising a first cover element, the 
first cover element having connected thereto at least one 
radiation source assembly comprising at least one elongate 
radiation source having a longitudinal axis substantially 
transverse to the flow axis. 

[0015] Thus, the present inventors have developed a novel fluid treatment system for 
placement in a flanged piped fluid conveyance system. In its preferred form, the present 
fluid treatment system may be advantageously utilized to treat fluid such as water, e.g., 
mumcipal waste water, municipal drinking water and the like. The present fluid 


Doc#:WAS01 (213202-00001) 41512494vl; 10/06/2003/Time: 10:22 


5 



treatment system is particularly advantageous since it utilizes a standard ductile iron pipe 
fitting and thus, can be readily “spliced” into existing piping systems, often referred to as 
a pipe gallery.. This facilitates installation of the system and also allows for a significant 
lowering of manufacturing costs of the system. 

[0016] The present fluid treatment system utilizes a flanged ductile iron pipe fitting in 
which there is disposed a plurality of radiation source assemblies, each radiation source 
assembly comprising at least one elongate radiation source having a longitudinal axis 
substantially transverse to the axis of fluid flow through the flanged ductile iron pipe 
fitting. The flanged pipe fitting is constructed from a standard ductile iron pipe fitting 
thereby greatly reducing direct manufacturing costs and facilitating installation of the 
system in an existing fluid conveyance or piping system. 

[0017] The flanged ductile iron pipe fitting can take a number of different shapes. 

For example, the flanged pipe fitting can be T-shaped, cruciform-shaped, Y-shaped and 
the like. 

100181 The longitudinal axis of the radiation source in the fluid treatment system is 
disposed substantially transverse to the direction flow of fluid through the flanged ductile 
iron pipe fitting. While the preferred orientation of the radiation source is such that its 
longitudinal axis is substantially orthogonal to the direction of fluid flow through the 
flanged ductile iron pipe fitting, it is possible to orient the radiation source such that its 
longitudinal axis is otherwise angled with respect to the direction of fluid flow through 
the flanged ductile iron pipe fitting. 

[0019] Flanged ductile iron pipe fittings are generally known in the art and typically 
are available as off the shelf type products. See the Appendix attached hereto for more 
information on flanged ductile iron pipe fittings commercially available from U.S. Pipe. 

BRIEF DESCRTPTTOM r >p THF. HR A WTMPvQ 

[0020] Embodiments of the present invention will be described with reference to the 
accompanying drawings, wherein like reference numerals denote like parts, and in which: 
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Figure 1 illustrates a perspective view of a first embodiment of the present 
fluid treatment system: 

Figure 2 illustrates the fluid treatment system shown in Figure 1 in 
disassembled form; 


Figures 3 illustrates a perspective view of a second embodiment of the present 
fluid treatment system; and 

Figures 4-6 illustrate the fluid treatment system shown in Figure 3 in 
disassembled form. 

DETAILED DESCRIPTION OF T HE PREFERRF.D EMRODT1UF,NTS 

[0021] With references to Figures 1 and 2, there is illustrated a fluid treatment system 
100. Fluid treatment 100 comprises a flanged ductile iron pipe fitting 105. Pipe fitting 
105 comprises a first flanged opening 110 and a second flanged opening 120. First 
flanged opening 110 comprises a flange plate 115 having a series of connection openings 

117. Second flanged opening 120 comprises a flange plate 125 having a series of 
connection opening 127. 

[0022] Pipe fitting 105 further comprises a third flanged opening 130 and a fourth 
flanged opening 140. Third flanged opening 130' comprises a flange plate 135 and a 
senes of connection openings 137. Fourth flanged opening 140 comprises a flange plate 
145 and a series of connection openings 147. 

[0023] Thus, it will be apparent that flanged openings 110 and 120 are coaxially 
aligned along the direction of fluid flow depicted by arrow A. Similarly, flanged 
openings 130 and 140 are coaxially aligned along an axis (not shown for clarity) which is 

onented orthoganally with respect to the axis along which flanged openings 1 10 and 120 
are aligned. 

[0024] Fluid treatment system 100 further comprises an insertable radiation source 
module 150. Radiation source module 150 comprises a cover plate 155 having a series of 
cormection apertures 157 in substantial alignment with connection openings 137 of third 
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flanged plate 135. Radiation source module 150 further includes a pair of radiation 
source assemblies 160, Each radiation source assembly comprises a radiation source 
disposed in a protective sleeve such as quartz (these elements are not shown for clarity). 
Preferably, the radiation source is an ultraviolet radiation soume such as a low pressure 
ultraviolet radiation lamp, a medium pressure ultraviolet lamp, a low pressure high 
output ultraviolet radiation lamp, an amalgam ultraviolet radiation lamp and the like. 

10025) Radiation source module 150 fimher comprises a shaft 165 along which a 
cleaning device (not shown in Figures I and 2) may be translated back and forth. A 

motor 170 is disposed on the opposite side of radiation source module cover plate 155 
for operating the cleaning device. 

(0026) Fluid treatment system ICO further comprises a cover plate 180 which 
composes a pair of support leceptacles 162 for receiving the distal end of radiation 
source assemblies 160 and support receptacle 167 for receiving the distal end of shaft 
Cover plate 180 further comprises a series of connection openings 187 in 
substantial alignment with connection openings 147 in flange plate 145. 

[0027) Fluid treatment system 100 may be assembled by aligning connection 
openings 157 and 137, and bolting plate 1 55 to flange plate 135 in a convention manner. 
Similarly, cover plate 180 is aligned with flange plate 145 sueh that support receptacles 
162 receive radiation source assemblies 160 and support receptacle 167 receives shaft 


[0028J Once fluid treatment system 100 is assembled, it may then be installed in an 
existmg fluid conveyance system. Conventional fluid conveyance systems are 
constructed from materials such ductile iron pipe fittings, polymer material and the like. 
Fluid treatment system 100 may be installed by removing a section of an existing fluid 
conveyance system to produce a flanged fluid intake and a flanged fluid feed (not 
shown). Flange plate 115 would then be aligned with the flanged fltiid intake and flange 
plate 125 would be aligned with the flanged fluid feed . Fluid type connections would be 

made m a conventional manner and fluid treatment system 100 would then be ready for 
Operation in a conventional manner. 
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[ 0029 ] With reference to Figures 3-6, there is illustrated a fluid treatment system 200. 
Generally, fluid treatment system 200 differs from fluid treatment system 100 illustrated 
m Figures 1-2 in that the former utilizes a cruciform-shaped ductile iron pipe fitting 
whereas the latter utilizes a T-shaped ductile iron pipe fitting. 

[ 0030 ] Fluid treatment system comprises a first flanged opening 210. First flanged 
opening 210 comprises a flange plate 215 having a series of connection openings 217 
disposed therein. Fluid treatment system 200 further comprises a second flanged opening 
220. Second flanged opening 220 comprises a flange plate 225 having a series of 
connection openings 227 disposed therein. Ductile pipe fitting 205 or the like (e.g., a 
pipe fitted constructed from an alternate material such as polymers, plastics, fibre-glass, 
composites of these and the like) further comprises a third flanged opening 230. Third 

flanged opening 230 comprises a flange plate 235 comprising a series of connection 
openings 237. 

[ 0031 ] As illustrated, first flanged opening 210 and second flanged opening 220 are 
coaxially aligned along an axis parallel to the direction of fluid flow through fluid 
treatment system 200 as represented by arrow B (Figure 4). 

[ 0032 ] Fluid treatment system 200 further comprises an insertable radiation source 
module 250. Radiation source module 250 comprises a flange plate 255 having a series 
of connection openings 257 disposed therein. Radiation source module 250 further 
comprises a pair or radiation source assemblies 260 which are similar in construction 
with respect to radiation source assemblies 160 described above with reference to Figures 
1 and 2. Radiation source module 250 further comprises a shaft 265 along which a 
cleaning device 300 may be moved back and forth. Disposed at the distal end of 
radiation source module 250 is a curved plate 275. Curved plate 275 comprises a pair of 
receptacles 262 which receive the distal end of each radiation source assembly 260. 
Curved plate 275 further comprises a receptacle 267 which receives the distal end of shaft 
265. A pair of connection rods 280 serve to connect curved plate 275 to flange plate 255. 

[0033] Radiation source module 250 further comprises a motor 270 for translating 
cleaning device 300 back and forth along shaft 265. Flange plate 255 comprises a pair of 
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receptacles 278 which serve to receive cleaning device 300 when it is in the “parked” 
position. 

[0034] Cleaning device 300 may be of the type described in Re. 36,896 referred to 
above. Thus, cleaning device 300 may comprise a cleaning chamber for receiving a 
cleaning fluid thereby relying on mechanical and chemical action to remove fouling 
materials from the exterior of radiation source assemblies 260. Alternatively, cleaning 
device 300 may be a so-called mechanical cleaning device relying on mechanical 
interaction only to remove fouling materials from the exterior of radiation source 
assemblies 260. A cellular material such as a sponge may be used in either version of the 
cleaning device - i.e. disposed in or integral with a cleaning chamber in the device 
described in Re. 36,896 or simply on its own relying on mechanical action. 

[0035] Fluid treatment system 200 may be assembled in a manner similar to that 
described above for fluid treatment system 100 with reference to Figures 1 and 2. In this 
case, curved plate 275 has a shape which compliments the inside of ductile iron pipe 
fitting 205 or the like - this is best seen with reference to Figure 3. The assembled device 
may then be installed in a manner similar to that described above with reference to fluid 
treatment system 100 and Figures 1 and 2. 

[0036] The present fluid treatment system is particularly advantageous since the 
flanged pipe fitting to which is connected the radiation source module is made from 
ductile iron. Further, this allows for relatively simple retrofitting of the device into an 
existing fluid conveyance system. Still further, the treatment system is relatively easily 
serviceable and, for example, the radiation source modules can be taken off-line for 
servicing without the need to interrupt conveyance of fluid throughout the entire fluid 
conveyance system. That is the radiation lamps can be removed from the lamp sleeves 
without interrupting the flow of fluid through the reactor. Other advantages will be 
apparent to those of skill in the art having the present specification in hand. 

[0037] While this invention has been described with reference to illustrative 
embodiments and examples, the description is not intended to be construed in a limiting 
sense. Thus, various modifications of the illustrative embodiments, as well as other 
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embodiments of the invention, will be apparent to persons skilled in the art upon 
reference to this description. For example, it is possible to utilize bolted or non-bolted 
flanges in the ductile iron pipe fitting or the like of the present fluid treatment system. 
Further, it is possible to use a vanstone type flange or connect the fluid treatment unit 
using solvent welding. See the following Internet web site 
^■ipexinc.com/products/industrial html or www.ipexinc.com/indn.tri.l/fitt.-n.c 
see page 23 for a description of a “vanstone” flange. Further to is possible to modify 
radiation source module 250 illustrated in Figures 3-6 to omit curved plate 275. It is 

therefore contemplated that the appended claims will cover any such modifications or 
embodiments. 

[0038] All publications, patents and patent applications referred to herein are 
incorporated by reference in their entirety to the same extent as if each individual 

publication, patent or patent application was specifically and individually indicated to be 
incorporated by reference in its entirety. 
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APPENDIX 


U.S. 

PIPE 




Ductile Iron Ranged Pipe With Threaded HShges and 
Flanged Fittings 
For Water and Other Liquids 


Flanged pipe and fittings are typical components in rigid 
piping systems. Such systems are particularly suited for 
above ground installation in the following: water filtration 
plants, sewage disposal plants, wastewater treatment plants, 
pumping stations and industrial plants. U.S. Pipe gives special 
attention to such installations through its Customer Service 
Department. The underground use of the flanged joint is 
generally not recommended due to the rigidity of the joint. 
Unequal setdement or ocher stressing of such piping may 
result in excessive strain on the flanges or the pipe. 

Threaded flanged pip>e are fabricated by threading plain 
end pipe, screwing threaded fiange(s) on and machine- 
tightening them. The plain end and the flange are then 
faced to provide a smooth surface across the end of the pipe 
and the face of the flange. 

The Foreword of ANSI/AWWA Cl 15/A2L1 5 Flanged 
Ductile-Iron Pipe with Ductile-Iron or Gray-Iron Threaded 
Dangei lists the required information and the options which 
if desired must be specified on the purchase order for flanged 
pipe, such as size and finished length. See the standaid for 
more details. 

Unless otherwise specified. U.S. Pipe furnishes flanged 
pipe with; 

• Ductile Iron Threaded Flanges 

• Cement mortar lining - standard thickness 

• Standard asphaltic coating inside and out 

• Special class 53 wall thickness, pressure class 
350 for sizes 60" and 64" 

• Bolt holes aligned per A21.15 Standard 

Flanged joint accessories (bolts, nuts and gaskets) can be 
furnished by U.S. Pipe if so specified. Rubber gaskets 
1/8" thicker U.S. Pipe FLANGE-TYTE® Gaskets (4" through 
64 size) are recommended for normal water or sewage service. 

When requesting prices for flanged pipe for carrying 
chemical solutions, please furnish complete information 
regarding the type of material to be conveyed, compKJsition, 
concentration, pH. pressure and temperature. 

Ductile Iron flanged pipe is furnished in accordance with 
ANSI/AWWA Cl 15/A21.15. Pipe barrels and flanges have 
a taper pipe tliread (NPT) in accordance with B 1.20.1. 
with thread diameters adapted to Ductile Iron pipe standard 
outside diameters. 

Ductile Iron pipe used for flanging are centrifugally 
cast in metal molds in sizes 3"-64" and meet all requirements of 
ANSI/AWWA CI51/A21.5I Ductile Iron Pipe, Centrifugally 
Cast, for Water. Pipe for wastewater service may be furnished 
in accordance with ASTM 746 Standard Specification foi 
Ductile Iron Gravity Sewer Pipe. 


Flanges conform to the chemical and physical properties 
specified for Ductile Iron fittings in ANSI/AWWA 
C11Q/A2LW Ductile-Iron and Gray-Iron Fittings. 3 in. 
through 48 In. (76 mm through 1,219 mm). For lifter and 
ANSIAWW4 C153/A21.53 Ductile-Iron Compact Fittings, 
For Water Service. Flanged pipe are furnished in the following 
maximum lengths: 

Sizes: 4"-42" — 17*6" 

Sizes: 3". 48"-64" — 19'6" 

U.S. Pipe's Flanged Fittings are produced of Ductile Iron 
and conform to the applicable requirements for Ductile 
Iron fittings specified in ANSI/AWWA CU0/A21.10 (3- 
through 48-in. sizes) and ANSI/AWWA C153/A21.53 (54- 
through 64-in. sizes). 

The flanges of the C110/A21.10 and C153/A21.53 
Standards conform to the drilling and facing of ANSI 
B16.1 Class 125 flanges. This B16.1 Class 125 designation 
leads some to conclude that these AWWA flanges are only 
rated at 125 psi service which is not correct. The 
Cl 10/A2 1,10 Standard flanges are rated for 350 psi operating 
pressure for 1 2 inch and smaller sizes and 250 psi operating 
pressure for 14 inch and larger sizes at ambient temperatures 
with at least a 2:1 factor of safety. Special gaskets such as 
U.S. Pipe's FLANGE-TYTE® Gasket are required for 
operaUng pressures greater than 250 psi. 

(Flanges of Ductile Iron pipe and fittings meeting 
the requirements of ANSI/AWWA C115/A21.15 or 
ANSI/AWWA C110/A21.10 cannot be joined with Class 
250 ANSI Bl6. 1 flanges.) 

Face-to-face dimensions conform to a tolerance of ±0.12 
In. for sizes 3-64 in. 

Threaded pipe and threaded flanges are individually fitted 
and the flanges are not interchangeable. 

The minimum class thickness for Ductile Iron flanged pipe 
to be threaded is specified in ANSI/AWWA Cl 15/21.1 5 to 
be ANSI/AWWA Cl51/A2l,5I class 53 for sizes up through 
54 in. and pressure class 350 for 60 and 64 in. sizes. 

Flanged pipe can be furnished with greater wall thick- 
nesses than special class 53 if so ordered. 

Weights shown are subject to a minus tolerance of not 
more than 10% for individual pieces. To obtain the weight 
of any short length of pipe, calculate the weight of the 
length from face to face of flanges and add the weight of 
two flanges. 

TTie gaskets and bolts to be used with flanged pip>e and fittings 
should be selected by the purchaser with due consideration 
for the particular service and installation requirements. 


FF-2 
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